Diabolical effects of rabies encephalitis.
Rabies is an acute encephalomyelitis in humans and animals caused by rabies virus (RABV) infection. Because the neuropathological changes are very mild in rabies, it has been assumed that neuronal dysfunction likely explains the severe clinical disease. Recently, degenerative changes have been observed in neuronal processes (dendrites and axons) in experimental rabies. In vitro studies have shown evidence of oxidative stress that is caused by mitochondrial dysfunction. Recent work has shown that the RABV phosphoprotein (P) interacts with mitochondrial Complex I leading to overproduction of reactive oxygen species, which results in injury to axons. Amino acids at positions 139 to 172 of the P are critical in this process. Rabies vectors frequently show behavioral changes. Aggressive behavior with biting is important for transmission of the virus to new hosts at a time when virus is secreted in the saliva. Aggression is associated with low serotonergic activity in the brain. Charlton and coworkers performed studies in experimentally infected striped skunks with skunk rabies virus and observed aggressive behavioral responses. Heavy accumulation of RABV antigen was found in the midbrain raphe nuclei, indicating that impaired serotonin neurotransmission from the brainstem may account for the aggressive behavior. We now have an improved understanding of how RABV causes neuronal injury and how the infection results in behavioral changes that promote viral transmission to new hosts.